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The Cigarette as Co-carcinogen 

Cancer of the bronchus now causes over a third of all 
cancer deaths in males in this country. Taking both 
sexes together it is now the commonest fatai cancer, and 
its lead is increasing. From epidemioiogical studies we 
know how to stop the epidemic, as surely as Snow knew 
how to stop cholera in London. Doll and Hill’s 
prospective study of British doctors 1 is still the most 
convincing, but many other such investigations—those 
lately reported from France, 2 Norway, 3 California, 4 
and Bombay 5 are a fair sample—all tell essentially the 
same story. If we did not smoke cigarettes, the incidence 
of bronchial cancer would be only about an eighth of its 
present level. Yet we continue to smoke cigarettes. Why ? 

Simple inertia and mild addiction are probably the 
main reasons. Taxation revenue of L600 million and 
an advertising expenditure reputedly of £20 million 
yearly in this country must also play their pan. More¬ 
over a certain half-heartedness in the campaign against 
cigarette-smoking can be traced to a slight nagging 
uncertainty as to the evidence. Snow was lucky enough 
to live before Pasteur and Koch, and no-one thought 
to ask him to demonstrate the germs in the Broad Street 
water. Nowadays we are too spoilt by the bacteriologists 
and the biochemists to be satisfied with circumstantial 
evidence: we must have our carcinogen and our experi¬ 
mental verification. And it must be admitted that at 
this level the case against the cigarette looks at first sight 
thin indeed. No classical carcinogen has been found in 
adequate concentration in tobacco smoke; no genuine 
lung cancers have been produced experimentally; and, 
though tobacco tar produces cancer when painted in 
mouse skin, it is a slow and ineffective agent by all 
ordinary standards. These are grave defects in the 
argument, and they afford a loophole through which 
interested persons (and most smokers are interested 
persons) can find an escape from conviction. It is 
therefore a valuable exercise to see just how large the 
loophole really is. 

In the first place the absence of lung cancer in smoke- 
treated animals is readily disposed of. Carcinogens do 
not in general produce new kinds of tumours in a species: 
they merely exaggerate the frequency of those which 
occur spontaneously. No laboratory animal has any 
significant frequency of spontaneous lung cancer (the 
lung adenomas of mice are very different tumours). 
Man has; and carcinogens simply increase this fre¬ 
quency. (There is a complication here in the much 
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higher proportion of adenocarcinomas in the “ spon¬ 
taneous ” rumours, 3 but enough squamous and oat-cell 
carcinomas occur even in the absence of known car¬ 
cinogens to preserve the argument.) Secondly, what of 
the weakness of tobacco tar as a carcinogen ? Painted on 
that most susceptible of objects, the mouse skin, it is 
often quite ineffective; and even the most active prepara¬ 
tions take over a year 8 to produce a crop of tumours 
that classical carcinogens produce in under three months. 
One explanation of this begins to look very convincing. 

Mctaplastic changes are known to be common in the 
bronchial epithelium of heavy smokers. A detailed study 
of them has been published by Auerbach et al., 7 who 
took exceptional care to avoid bias. They found that 
bronchial lesions of various kinds were very much 
commoner in heavy smokers than in non-smokers, and 
the lesions in the lungs of heavy smokers resembled both 
in frequency and kind those in patients who had died of 
lung cancer. Lesions very similar to these (except for 
the Severest and most obviously precancerous grades) 
occur in a high proportion of mice exposed to cigarette 
smoke. 3 But many mice are unaffected, the severity of 
the lesion is little related to length of exposure, the lesion 
disappears after cessation of exposure, and there is no 
associated production of lung cancer. Thus lesions which 
appear to be essentially similar to apparently pre¬ 
cancerous lesions in man are not precancerous in the 
mouse. 

This is not hard to understand if the active agenr in 
cigarette smoke is not a carcinogen, but a co-carcinogen. 
The first evidence for this possibility seems to have been 
reported from Birmingham by Woodhouse and 
Hamer. * In their work they used a cigarette tar which 
in itself had no carcinogenic activity at all. Addition of a 
known co-carcinogen such as croton oil did not alter this. 
But when the mouse first received a brief exposure to 
benzpyrene, insufficient on its own to produce tumours, 
and was then painted for a long time with the tar, 
tumours appeared. This original experiment has been 
fully confirmed and much elaborated, chiefly by 
Wynder’s group at the Sloan-Kettering Institute 10 and _ 
Salaman’s at the London Hospital. 11 Tobacco tar 
contains in abundance a phenolic fraction which acts as 
a powerful co-carcinogen agent, prolonged exposure to 
which leads to a massive increase in the number of 
tumours produced experimentally by a weak dose of a 
true carcinogen. 

It seems not unreasonable to suppose that the lesions 
of the mouse bronchial epithelium described by 
Leuchtenberger et al. (which are certainly reversible) 
and all but the most advanced stages of those described 
by Auerbach et al. in man (which may well be reversible) 
are not truly precancerous but rather an irritative 
hyperplasia due to the phenolic fraction. Whether 
carcinoma develops or not depends on whether there 


6. Wynder, E. L. Brir. med. J. !957, i, 1. 

1. Auerbach, O., Stout, A. P., Hammond, E. C., Garfinkd, L. Neto En&l. 
J. Med. 1961, 265, 253. 
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has been previous (or simultaneous) exposure to a 
sufficient dose of a true carcinogen—or to the additive 
effect of several carcinogens. Under these circumstances 
the dose of true carcinogen or carcinogens required may 
be small: the benzpyrene in tobacco smoke and in town 
dust, taken together, may suffice in susceptible subjects. 
This view of the action of cigarette smoke squares well 
with the surprisingly prompt and substantial fall in 
cancer incidence in those who have given up smoking. 
This fall is far more in accord with interruption of the 
long-continued action of a co-carcinogen than with the 
irreversibility of action of a true carcinogen. 

Thus cigarette-smoking may be only a secondary 
cause of bronchial cancer. In practice whether it is a 
primary or secondary cause makes no great difference: 
the bronchial mucosa could certainly be protected more 
easily from this one powerful co-carcinogen than from 
the multitude of potential weak carcinogens. Snow did 
not remove the vibrios from the Broad Street well: he 
removed the handle of the pump. Cigarettes are the 
handle of this pump. 

Cerebral Embolism 

Cerebral embolism usually comes as a sudden 
unheralded disaster: within a few seconds an apparently 
healthy person may become an aphasic physical wreck— 
although the eventual disability may be less severe than 
that at the onset. Wells 1 has drawn attention to 
premonitory symptoms of cerebral embolism, suggesting 
that, as in pulmonary embolism, coming events may cast 
their shadows before them. Nearly thirty years ago 
Aring and Merritt 2 noted premonitory symptoms in 
7 out of 23 patients who died of cerebral embolism; 5 of 
these patients complained of headache before the onset 
of the stroke itself. Fisher 3 considers that rarely 
unilateral headache may precede an embolic stroke by as 
much as thirty-six hours, and transient cerebral ischasmic 
attacks by up to twelve hours. These symptoms, he 
suggests, are due to the embolus lodging temporarily 
against a bifurcating vessel in the neck or in the brain. 
Wells studied the records of 120 patients admitted to 
the New York Hospital between 1940 an d 1959 in whom 
the diagnosis of cerebral embolism was beyond question. 
19 gave a history of premonitory symptoms, 10 com¬ 
plaining of headache just before the stroke. In 5 of these 
the headache was confined to the same side as the infarc¬ 
tion, and Wells suggests that local occlusion of the 
internal carotid artery or the first centimetre of the middle 
or anterior cerebri arteries may produce pain by 
stretching the arterial wall at that point. (Wolff * 
showed that stretching in this situation produces pain.) 
Wells points out that in all these 10 patients the lesion 
was in the right hemisphere, and suggests that headache 
might be found to be commoner but for the aphasia that 
is usual in left-hemisphere infarction. In 3 additional 
patients focal premonitory symptoms occurred with 

iTWclI,, c E Arch. NeuroL 1161, S, 

2. Aring, C, D.» Merritt, H. H. Arch. intern. Med. 1935, 56, 435. 

3. Fisher, C. M. Pathogenesis and Treatment of Cerebrovascular Disease; 

p. 168. Springfield, Ill., I960. 

4. Wolff, N. G. Headache and Other Head Pain. New York, 1948. 


transient hemiparesis, dysphasia, and numbness in the 
area of the final neurological deficit. 3 other patients 
complained of “ not feeling well ”; and 3 had premoni¬ 
tory symptoms which were not easily correlated with the 
stroke itself. Thus at least 8 out of the 120 patients had 
premonitory focal symptoms almost certainly associated 
with the embolism. 

The cause of the premonitory symptoms is uncertain. 
They may, as Wells and Fisher suggest, be due to the 
hairing passage of an embolus through the arterial tree 
of the brain from the internal carotid artery to the final 
end-artery supplying the infarcted area. They may 
simply reflect multiplicity of emboli: it is now realised 
that many small emboli of platelet or thrombotic material 
are continually thrown off some cardiac mural thrombi. 
Perhaps, as Barham Carter 5 has found, a lodged 
embolus grows distally and proximally by propagation of 
the clot, thus occluding anastomotic channels and con¬ 
verting ischaemia into infarction. All these are possible 
and even likely explanations, and Ross Russell e has now 
reported definite evidence regarding the effects of 
thrombotic occlusion of the internal carotid artery on 
one part of the cerebral circulation; his observations 
may provide a clue to the distal effects on the brain of 
an embolus coming up this vessel from the heart. Ross 
Russell was able to observe directly the retinae of two 
patients, one complaining of intermittent and the other 
of permanent monocular blindness and both suffering 
from thrombotic carotid occlusion. He describes the 
filling of the central artery of the retina with a solid 
white substance which extended into its two main 
branches as far as the edge of the disc and then after 
fifteen minutes extended further down the lower retinal 
branch, without any constriction of the vessel itself At 
the next bifurcation the white body tended to stick, and 
when sitting astride the junction distended the arterial 
wall locally. During its passage to the macula this white 
body diminished in size, and small rounded fragments 
separated from the main mass and disappeared into the 
smaller arteries. Shortly afterwards another white mass 
appeared at the disc, and the sequence of events was 
repeated exactly. At operation an occluding thrombus 
was found in the first inch of the ipsilateral internal 
carotid artery, with an extension of a fresher thrombus 
up to the base of the skull. Necropsy revealed an 
antemortem thrombus extending from the origin of the 
common carotid artery to the bifurcation of the internal 
carotid into the middle and anterior cerebral arteries, 
including the ophthalmic artery. Histologically the 
terminal filaments of this clot were found to include a 
reticular ground-substance containing polymorphs, and 
this stained light brown with Mallory’s phosphotungstic- 
arid/hasmatoxylin and was moderately periodic-add/ 
SchifF positive. It did not stain for fibrin and was there¬ 
fore probably composed largely of agglutinated platelets. 

These very important observations confirm the 
suggested mechanisms of premonitory ischsemic symp¬ 
toms in cerebral embolism. They show that an embolus 
can stick at the bif urcation of an artery and distend it and 

5. Carter, A. B. Geriatrics, 1961,18, 285. 

6. Rosa Russell, R- W. Lancet, 1961 ^ u, 1422. 
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then move on. They show that embolism can recur in 
the same vessel, so that multiple emboli may produce 
effects in the same territory; and the histological picture 
shows that a clot can propagate along the whole length 
of a vessel and end in small white filaments that appear 
to consist of platelets. Perhaps more important than this 
confirmation of possibilities is the fact that Ross Russell 
has actually watched a distal microembolus appear and 
traverse a retinal artery and then fragment, this process 
being accompanied by temporary loss of vision. He has 
separated this feature clearly from the stagnation or 
“ cattle-trucking ” of blood in these arteries; and he 
has shown that the white matter consists of solid 
materia], mainly in the form of platelet masses. Of 
equal importance is the fact that during his careful 
observations he did not see vasospasm. 

It is reasonable to infer that similar distal platelet 
microembolisation may occur intermittently in the 
cerebral cortex and give rise to transient ischaemic attacks 
in patients with more proximal thrombotic arterial 
occlusion, either embolic Or non-embolic. It would not 
be reasonable to suggest that this is the only cause of 
such attacks, but it is probably the only cause that has 
been clearly demonstrated by the safe and simple means 
of ophthalmoscopy. Clearly, further observations are 
needed in patients with transient retinal or cerebral 
isclucmic episodes. 


Annotations 


ARTHROPOD-BORNE VIRUSES 

Viruses are small intracellular parasites which can 
reproduce themselves only within living susceptible cells. 
The survival of a virus in Nature depends on a series of 
successful transfers from one susceptible host to another. 
With most animal viruses, the second host is another 
animal of the same, or at least a very closely related, 
species. Different hosts may be infected, but these are 
usually “ dead-end ” infections which contribute nothing 
to the long-term propagation of the virus. The arthropod- 
borne viruses are a notable exception to this general rule. 
They undergo two completely separate cycles of multi¬ 
plication—one in a vertebrate (usually a warm-blooded 
animal or bird), and the other in an invertebrate—a 
blood-sucking arthropod which becomes infected when it 
feeds on an infected vertebrate. Direct animal-to-animal 
and arthropod-to-arthropod transmission takes place in 
Nature and can be reproduced in the laboratory; but the 
normal chain of infection which maintains the virus in 
Nature involves alternate cycles in vertebrate and 
invertebrate hosts. 

With most arthropod-borne viruses man is not the 
principal vertebrate host: exceptions are the viruses of 
epidemic yellow fever and dengue. Usually human 
infections result from chance contact between man and 
a mosquito or other arthropod which has become infected 
by feeding on a forest animal. In man these viruses may 
give rise to fatal hepatitis (as in some cases of classical 
yellow fever), meningitis or encephalitis, or a mild febrile 
disorder sometimes associated with a rash. One virus may 
produce very different clinical conditions in different 
Patients, and different viruses may give rise to Indis- 
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tinguishable illnesses. In most arthropod-bome-virus 
infections the assistance of a laboratory is essential for 
correct diagnosis, and the interpretation of results is 
complicated by serological interrelationships between 
viruses which may come from completely different 
ecological backgrounds and may produce entirely different 
illnesses in man. 

The growth of knowledge of this group of viruses may 
be judged from the fact that some 150 are now recognised, 
compared with only about 30 twenty years ago. A W.H.O. 
publication 1 deals with the various methods by which the 
presence of arthropod-borne viruses may be detected, 
including antibody studies on human and animal popula¬ 
tions of the region and the isolation of viruses from man 
or from vertebrate or arthropod sources. Useful tables 
indicate the main serological groups, the principal 
arthropod vectors, the clinical syndromes, and the 
geographical distribution of the most important agents. 

The Rockefeller Foundation has given powerful support 
to studies on arthropod-borne viruses, both in its central 
laboratory in New York and in field laboratories which it 
maintains in collaboration with the medical departments 
of countries in the tropics. The President’s review for 
1960 2 refers to the increasing role of tissue-culture 
methods, by means of which many arthropod-borne 
viruses can be cultivated without recourse to mice. The 
Belem virus laboratory, which the Rockefeller Foundation 
has run in association with the Special Service of Public 
Health of Brazil, has been particularly successful in its 
studies in the Amazon region- No less than 32 different 
arthropod-borne viruses have been isolated by this 
laboratory, half of them from man. Some of these are 
known elsewhere, but several have not yet been detected 
outside South America. In India, where the Foundation 
supports a virus laboratory in Poona, attempts have been 
made to control the spread of Kyasanur forest disease, a 
tick-borne virus infection, by the use of a killed vaccine 
prepared against the closely related virus of Russian 
spring-summer encephalitis. Apparently, however, the 
R.S.S.E. vaccine had no effect on the incidence of the 
disease or on the severity of the infection in vaccinated 
individuals. India has also suffered severely from 
epizootics in horses caused by the virus of African horse 
sickness, which is transmitted by culicoides. The Indian 
strains of virus are somewhat different from the seven 
known African serotypes, much in the same way as the 
Indian tick-borne virus differs from the other tick-borne 
viruses. 

Arthropod-borne viruses, which have now been detected 
in every continent, affect, besides man, a very wide range 
of wild and domestic animals and birds, and may be 
carried by almost every sort of blood-sucking arthropod. 
Casals, 5 of the Rockefeller Foundation laboratories, has 
aptly termed them “ the versatile parasites 

AFTERMATH OF STERILISATION 

Interference with the reproductive functions of other 
people has always aroused strong emotion; and growing 
knowledge of inheritance, the decline of the degeneration 
theory, and mass misuse by the Nazis placed deliberate 
sterilisation under a cloud of suspicion. In Britain sterilis¬ 
ation is occasionally carried out (far more often, probably, 
in women than in men) for medical reasons and, less 

lT TtciTRep. WldHltkOrg. no.ZlW 1961. Pp. 68. (Obtainable from H.M. 

Stationery Office at 5*.) 

2. Rockefeller Foundation Annual Report I960: President’s Review, 

3. Casals, J. Trans. N.Y * Acad. Set. 1957, 39, 219, 
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frequently, for social reasons. The three Scandinavian 
countries have permitted sterilisation on a wider scale 
than most others. A Swedish Act of 1941 permits the 
operation on either sex for eugenic reasons (transmission 
of hereditary disorder), social reasons (mental or antisocial 
disorder malting a person unsuitable to care for children), 
and medical reasons (if a pregnancy would seriously 
endanger life or health). Simple socioeconomic grounds 
are excluded. Over the past decade mixed medicosocial 
grounds have come to the fore. From Sweden Ekblad 1 
now reviews a 5-6-year follow-up of 225 women who 
had been sterilised. 

The 225 women lived in Stockholm and applied in 1951 to 
be sterilised on psychiatric or eugenic grounds or on the 
ground of “ weakness ”—the life of none was likely to be 
endangered by pregnancy. In only 7% had there been no 
pregnancy in the background, and 65% were in fact legally 
aborted and sterilised at the same time. 26% had had at least 
one legal abortion previously, and 8% admitted to at least one 
illegal abortion. 90% were over 30, but 6% were not yet 26 
at the time of sterilisation; 15% were unmarried or living 
apart from their husbands. Psychosis and suicide among the 
parents were frequent; a third of the women had grown up in 
incomplete or broken homes, and 87% had had the minimum 
of education. But the husbands of the 193 married women 
did not seem to be at any particular social or psychiatric 
disadvantage. 5% of the women had no children (in all of 
these abortion and sterilisation were carried out at the same 
time), 38% had one or two, and 13% had over four. Three- 
quarters of the women were of average intelligence and 18% 
below average, though uone to imbecile level. Psychosis played 
a part in only about 1 % of cases, and 40% were judged normal 
in personality and intelligence—reflecting the weight which 
was in practice allowed to socioeconomic factors. 31% were 
judged neurotic, and 20% of abnormal personality, but only 
8% had had psychiatric treatment. 

At follow-up, four groups could be discerned. Most 
women (78%) were wholly satisfied with the operation; 
and a further 4%, though troubled by it, had no regrets. 
On the other hand 11% had partial regrets, though “ not 
to any noteworthy extent "j and 7% were more or less 
deeply disturbed by the sterilisation (though none to the 
point of social incapacity), and wished it had never been 
done. In 5 of the 15 women in this last group, hind¬ 
sight showed that the operation probably was wrongly 
undertaken; but this could not be said, in Ekblad’s 
opinion, of any of the others. Assessing the factors which 
correlated with an unsatisfactory outcome the study con¬ 
firmed the importance of youth (the danger is less after 
30) and childlessness—only 1 of the 12 childless women 
fell in the “ entirely satisfied ” group. Where pressure 
or persuasion had been exerted there tended to be more 
regrets. While neurotic women (including those with 
fear of pregnancy) were more troubled by sterilisation, 
they had no more regrets than others; but women with 
abnormal personalities were more inclined to wish it had 
not been done. Low intelligence (contrary to the findings 
in some studies) did not apparently influence the out¬ 
come adversely—though the numbers were small. 

Ill effects, which usually took the form of depression 
and irritability, were least likely in those who continued 
in a stable and harmonious marriage. 20% of the 225 
attributed menstrual disturbances to the operation, and 
19% reported vague pains and tiredness as a direct con¬ 
sequence. 16% complained of an unsatisfied desire for 
children; but Ekblad believes that it is impossible to 
identify maternal traits in the personality as a contraindi- 

1. The Prognosis after Sterilisation on Social-Psychiatric Grounds, By 
Martin ExbiAD. Acta ptychiat. scand. 1961, 37, suppL 161, Pf>. 162. 


cation in advance of the operation. Capacity for sexual 
satisfaction was increased in most of those who reported 
change. None showed sexual promiscuity after the oper¬ 
ation. 3 of the women had undergone plastic procedures 
to restore fertility, and 1 had become pregnant. 

This report shows that, if sterilisation is to be considered, 
careful thought should be given to possible contraindica¬ 
tions—notably youth and childlessness. On the other 
hand, too much weight may often be given to the risk of 
psychological complications. Indeed preoccupation with 
this risk may cause the operation to be denied to those 
handicapped people who need it most. 

COLISTIN 

Severe infections due to gram-negative bacteria are 
becoming commoner 1 2 ; and an important reason is the 
irregular sensitivity of these organisms to the usual anti¬ 
biotics. 3 For example, infections by the pseudomonas 
species often develop in debilitated patients under treat¬ 
ment with broad-spectrum antibiotics. 4 The poor prog¬ 
nosis in these infections has led to a search for more 
effective antimicrobial substances. 

Colistin, first isolated by Koyama 4 from Bacillus 
colistinus, is a polypeptide antibiotic with a structure very 
similar to that of polymyxin B. c Yow et al. 7 have carried 
out laboratory tests with 226 bacterial strains in order to 
define the antibacterial spectrum of colistin. They found 
that ail strains of Pseudomonaspyocyanea and some strains 
of Aerobacter aerogenes and Escherichia coii were sensitive 
to concentrations of the antibiotic which could be expected 
in the blood after intramuscular injection of a moderate 
dose. In contrast, only a few strains of the proteus and 
gram-positive bacteria tested were sensitive to similar 
concentrations. These findings, which accord with those 
of other workers, 6 8 point to the close similarity between 
the spectrum of colistin and of polymyxin B. 

In an attempt to evaluate colistin clinically the same 
workers 7 treated 83 patients, most of whom had infec¬ 
tions caused by gram-negative bacteria, with intramuscu¬ 
lar injections of the antibiotic. Almost all these patients 
had previously been treated unsuccessfully with other 
antibiotics, and many were seriously ill. Assessment of 
the value of colistin was difficult because these debilitated 
patients, many of whom had organic abnormalities, were 
susceptible to superinfection by colistin-resistant bacteria. 
Nevertheless, there were some clear successes. One patient 
with pseudomonas septicaemia responded to intramuscular 
colistin, and another, with pseudomonas meningitis, to 
combined intramuscular and intrathecal therapy. 

It has previously been suggested that an important 
advantage of colistin over polymyxin B is its lower neuro- 
and nephro- toxicity, and Yow et al. provide further 
evidence of this. No definite nephrotoxicity, drug fever, 
or other serious side-effect occurred in any of 1 the 83 
patients who received colistin; but 3 patients had transient 
perioral parassthesite, and 1 had vertigo which did not 
recur when the drug was continued at a lower dosage. 

1. Finland, ML, Jones, 'W. F,, Jr., Barnes, M. W. J ■ Amer. med. Ass . 1959, 

170, 2188. 

2. Rogers, D. E. New Engl. J. Med. 1959, 261, 677. 

3. Waisbren, B. A. Arch, intern. A ied. 1951, 88, 467. 

4. Curtin, J. A., Petendorf, R. G-> Bennett, I. L. Ann. intern. Med. 1961, 

54, 1077. 

5. Koyama, Y. J. Antibxot. 1950,3,457. 

6. Biscrte, G.> Dautrcvaux, M. C.R> Sac. Bioi.> Peris, 1957, J51> 1888. 

7. Yow, E. M., Tan, E., Shane, L., Schonfcid, S., Abu-Nassar, H. Arch. 

intern. Med. 1961, 108, 664. ' 
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At present, therefore, it seems that colistin has the same 
indications as polymyxin B. Moreover colistin may be 
less toxic, although this has not yet been clearly established. 
Because toxic effects may occur with long-continued use 
or where renai function is defective, and because resistance 
may prove to be a problem, 8 parenteral administration of 
colistin should probably be reserved for two conditions: 
first, urinary-tract infections due to sensitive strains of 
pseudomonas and aerobacter (although success is unlikely 
where there is an obstructive lesion or where repeated 
instrumentation is required); and second, severe infec¬ 
tions elsewhere, due to gram-negative bacteria which are 
resistant to the commonly used antibiotics. 


VISITORS FROM SPACE 

Since the early nineteenth century, meteorites, our only 
undoubted visitors from Space, have tantalised scientists 
with their possible relevance to the origin of the solar 
system and to the internal constitution of the Earth. 
Meteorites are generally assumed to have originated by 
the disruption of protoplanetary bodies in the region now 
occupied by the asteroids. Radiometric age determinations 
suggest that they are at least as old as the oldest rocks 
known on the Earth (greater than 4000 million years); 
and stony meteorites examined have been exposed to 
cosmic rays for periods of less than 200 million years, 
suggesting that the parent bodies may have disrupted at 
about that time. 

Three main types of meteorite are recognised: the iron 
meteorites, composed of nickel-iron alloys, with properties 
similar to the metallic core of the Earth; the stony 
meteorites, composed of silicate minerals (olivine, 
pyroxene, and plagioclase), similar to those found in the 
lavas erupted by terrestrial volcanoes; and the iron-stones, 
essentially aggregates of stony and metallic material. 
Carbon, as graphite or diamond, is not uncommonly found 
in meteorites, but a very few—-19 stony meteorites out of 
the thousands of falls sampled—contain up to 10% by 
weight of bituminous material, partly water-soluble. The 
small amounts of these materials available have prevented 
precise identification, but they appear to represent a 
Variety of ring-containing carbon compounds with 
properties similar to, but distinct from, those found in 
terrestrial soils. 

There seem to be two main possibilities for the origin 
of these hydrocarbons. Either they are the decomposition 
products of extraterrestrial life, or they are abiotic com¬ 
pounds formed early in the development of the solar 
system. This has introduced an alternative to the popular 
view that life arose on Earth by the generation of complex 
carbon compounds from simpler compounds (methane, 
ammonia) by the action of solar radiation. Life may have 
arisen in outer Space and been transported to the Earth 
by meteoric agency; or hydrocarbons released from 
meteoric debris by weathering may have put into rivers 
and seas a mixture of compounds containing the right 
elements in about the right proportions to give rise to life. 

It seemed that, without direct evidence of the existence 
of living forms in meteorites, this problem might remain 
Unresolved. Recently Claus and Nagy 1 have observed 
apparently organised forms, some resembling terrestrial 
a ^8*j in two carbonaceous meteorites—the Orgeuil 
meteorite, which fell in Southern France in 1864, and the 
tvuna meteorite , which fell in Central Africa in 1938. 

1. Claus, G., Nagy, fe. Nature, Land- 1961, 192, 594. 


The concentration of these organised forms is rather high 
—1650-1700 particles per mg. of meteorite, compared 
with 35—40 particles of recognisable terrestrial organisms 
{bacteria, alga;) presumed to have lodged in the specimens 
after their fall. The forms vary in size between 4 and 30 jr; 
some are circular with double waifs, covered in spines or 
tubular appendages, and some cylindrical with sculptured 
walls. In one instance the form resembled cell division- 
constriction proceeding to the interior of elongated 
bodies, suggesting the formation of “ daughter ” bodies. 

The contention by Claus and Nagy that these 1 ‘organised 
elements ” represent “ microfossils indigenous to the 
meteorite ” has met both with support and with opposi¬ 
tion. As yet no-one seems to have questioned that they 
represent remains of living organisms; opposition stems 
mostly from the possibility that they are contaminant 
terrestrial organisms of unrecognised type. Whereas the 
concentration of organised forms was much the same in 
the two meteorites, the climatic environments into which 
they fell were widely different—which suggests that the 
soil in which they lay was not the source of contaminadon. 
With materials as porous as carbonaceous meteorites, an 
obvious source of contamination would be the hands of 
museum curators lovingly fingering their treasures; but 
the Orgueil meteorite has lain in a museum seventy-four 
years longer than the Ivuna specimen. 

Intensive examination of the other known carbonaceous 
meteorites will probably soon resolve the question of 
“ contaminant or indigenous ” for the nature of these 
bodies. If indigenous, the meteorite “ organised forms ” 
wili transform discussions on tile possibility and nature of 
extraterrestrial life. 


DEFORMED UTERUS AND PREGNANCY 

The true prevalence of uterine deformity is difficult to 
establish, for minor degrees are symptomless and unlikely 
to affect reproduction. The grosser forms are more easily 
recognised, and it is estimated that of every 1000 women 
2 have a malformation severe enough to interfere with 
pregnancy. 1 Severe uterine deformities may be asso¬ 
ciated with vaginal abnormalities which preclude inter¬ 
course or prevent the union of spermatozoon and ovum, 
but for the most pan the problem is one of unsuccessful 
pregnancy rather than infertility. Abortion and premature 
labour are common, and babies bom at term are com¬ 
monly underweight. 2 Transverse lie, placenta prasvia, 
and prolapse of the cord add further hazards to the lives 
of these babies, and the fcetal death-rate is high. 

There is some evidence that uterine deformity has a 
hereditary basis. Way 5 * noted 3 examples of mother 
and child with malformation of the uterus; and Wilson 
and Harris 1 have reported congenital abnormalities in 5 
out of 85 mature babies bom to mothers with uterine 
deformity. Wilson and Harris suggest that some of the 
abnormalities present at birth are genetically determined, 
while others are environmental and caused by faulty im¬ 
plantation of the fertilised ovum in the deformed uterus 
of the mother. In this way hereditary and non-hereditary 
congenital anomalies may be associated in a unique way. 


LoRb KindErSleY has been appointed chairman of the 
standing review body on doctors' and dentists’ pay. 

1. Wilson, D. C.» Harris, G. H.y. Obstet. Gyttcec. Brit. Commomo. 1961*68,841* 

2. Hunter, W. ibid. 1957, 64, 243. 

3. Way* S. ibid. 1945, 52, 325. 

4. Way* S. ibid. 1947, 54, 469. 
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